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(54) BROADCAST RECEIVER 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
broadcasting receiver that stably reproduces a 
demodulation carrier up to a low C/N. 

SOLUTION: In the broadcasting receiver that receives a 
radio wave sent hierachically, a phase error of a detected 
reception phase shift keying signal is found for each 
hierarchy at a phase error detection circuit 8 A, and a 
tracking data generating circuit 15 converts data based 
on phase error information limited for a low hierarchical 
range found by the phase error detection circuit 8A into a 
tracking voltage, the converted tracking voltage is applied 
to a voltage controlled oscillator 2 that uses an oscillation 
output as a demodulation carrier, and the oscillated 
output of the voltage controlled oscillator 2 is used for the 
demodulation carrier. 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] «atti^a««^^:S3V^rtt, ISfiAt^ 

m $ interns mmv^m t l x , ^^r-^v 
30 [0004] ^M<Dmmwcm^m m^-^mtit&m e 

fiW*i:R3«gm*Sr9 0S#tSlHlg§ 3 \c J;oT 9 0^ 
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[0 0 0 6] S YNCff ^■«Sft'7 tf — ^^^"J* 
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[0 0 0 7] >^>-?y*~?±f&mv&i o 

[0 0 0 8] ffiffl^^t±i[p]^8i^^oV^rf^ A 

if-^^VC0 2 (^^——v^t*— * iUb?y 

[0 0 0 9] h^^^rV^-^^[HlSS9^f>m^l^ 

irl^^l K^^^ixT, SYNC^ISIft 1"fc;b 
ot^^t>-^7- SYNC^ilt 

[ooiol tu^^ii ^feotti^f*— $ b^^ — ~ 

VC0 2liD/A«l 4(7)ttlAiaotfl 

[0 0 11] r^^^rt V^V^i^rJo^T^l/— 

-^ilJR£*vr h7^y^ ir^^-^v^-r 
— * ir<Z?fiKOfi^*<5VNTV CO 2 <Z)#tSfflifc»tefH 

[0 0 12] £ fcjol^T. «£*<Z>«ffi*K£g{S« 

«l*«*Jt (EAT, SftaiiK^^S^JtSrCNWs^tlB 

^x-*±j*l§]JSl 0i^^Ti£;££;ixTV^ 0 Lfcas 
[0 0 13] rr.T*WJNB*^*5V^T, ^^v^-v^ 
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[0014] 

^n#ra«r»i-5 £ i Mft5 £ 5 (Hildas &ofc 0 

[ooi5] ittJifteai^tcjisx^^^ift* 

it, 0J;Ui8PSK, QPSK, BP SKdSNFraS^iB 
tbT, 7 1/- J*mc&*)M£tlZ>Z. bfrb, ffi 
KJB^WSB (QPSK, BPSK) ©gffiMKCNJfcS 

[ooi6] s&fc, W«ftea*a:fc*5WS 

[0 0 17] **W«#a«^S<t^SffiCNit{2l£ 

30 *-e«s«H** y r©f?^*stc:-e#stta&g«««: 

[0 0 18] 

mir&j&m^mm^^^x, m&^*it^m{t^>7 h 

40 tftS^fch^^^WEESr, #«ffl*&«JMj* + y 

[0019] icmMcDi&m^mm^t 

(©^IZP^^^mEE^^^^oTttflEt-^^tt, « 
Jft#© Mcfco $ ixfc h7 7^ ^BJSE affi 

50 »#«*<0»fiU*#«Hffl** y/i ^ix^ 0 
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[0020] ^(Dm^^^ritLmmm^mmm^ 

[0 0 2 1 ] *»W(Dfl|*«2fcBStt<oSc3a6*fS*tt, 
[0 0 2 2] **Wo?ai**2 8B«i(Ottja6S«««j:J;ix 
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3M6fcH#S:9 0S»tBIHK3^J:oT9 0S»ffiUfcttl 
[0 0 2 7] ^tb-^tt^W^^— Kft ^(3#E'J 

10 ^tvT-<— Mf-^D K DQir^tu, 

[0 0 2 8] *1\ *»WO*S6^-?gffi^36^5«a 

[0 0 2 9] r^7>f^6 % 7l^J;oTfflr«ftJIS 

[0 0 3 0] CNWS^P>7^2 0ft A^jSfrfc^ 
— Kfg#D I , DQ^#ILt^^yFM 
DI, DQ^^f^&gafi^-^Z I. ZQ^r^^Sff 

30 KPfl>'VU^3l>t|HlK2 5j&»fc>£>|g 2 (a) fC^i-sp 

^s<5 < mfemm&^m&r-? ad 

I. ADQ£^£^?[h]&§2 2 fl^BSR^tftT 1 

-^2 1 ^^oT^^^f^gaBr'-^Z I, ZQ 

I. BDQ^#§fVKW2 3^ ^ffl^-^A 
DI, ADQtllf-^BDI, BDQ^^ff^ga 

«^»«:*:*S»ifcfiSIWIsIK2 4 t^bftotv^ 
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[0 0 3 1] ft ^£mWMWkT-'J^2 1 iw^tKW 
40 t5o QPSKfl^ gjfff-^ (DI, DQ) 
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0) *t*4«I8K:*H»S^ (0. 1) 4:9 0 

|pjM. (1, 1) ^180MIt^^, (1, 0) £ 

s om&tifftri5fa\zmwi&ikx, mmmzMfrx, m 

l*Rfc**fe;KfcS«ft* (DI, DQ) *:«#^E 
50 TW^BaH^-^^^Ski-So 5i--*-5©f*. 
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[0 0 3 2] CNMI^n y$ 2 Ofd&l^T, A^f * 

^/t-<— k«#d i , DQ^e>«-&^Baa«*'r 

^2 1i^J:ot, [U2 (b) *3j;tfla2 (c) 
-TJ;?^ ff-^&ga&r-^z io, zi u z I x 

*5J:t/ZQ e . ZQk ZQxdS*J?>bixS 0 

tt^t^sagx-^z io, z z i x*D<tt>* 

ZQo, ZQu ZQxtt¥*&IeJIlS2 2 Mffe&Sn 
T x ^Ef^^^S^<fflPflP f SCOZ Io, ZIk 
— , Z I x^ttf-^ADI^iO^ZQo, ZQu 
ZQx(DWlADQ^ 02 (d) . [EI 2 (e) 

[0033] m ^sas^x-^vi-2 i [aotw 

fettfcffi ^MsWMff— $ Z I 0s ZIk - % Z I x*5«fc 
I/ZQo, ZQ lN - % ZQxtt, r-fW@B2 3^ 
oT¥*&[H]SS2 2(^tt5¥^I|gS^rai2 (f) 
*5J:I^HI2 (g) tc^f-£5l-^M£*LT. jEEt*-* 
BDIte^BDQMfeb^S. ^IUS§2 2^T* 
ftf:Wfif-^AD I ^iUtADQtr-Y 
3 (Clctorig^^tt/cil^^— ^BD I ioi^BDQil 
.toTi 2 (h) fd^r^ <MIt-^CD^M 

[0034] ftW:m7*-?cotenm^£z>&i)\ 

D I ^J:t^BDQ t ^CDSrE 

AD I js^t^ADQirjgjiSixfeigigT*— ^BD I *sj; 
tJ«BDQJ:S:#Iir»iHl7^^?)«iiaor 

[0 0 3 5] 4>Sfc«M-JS(HiK 2 4 ic: j: o r j&#> htiltft 

SIf-^CD{iitB2 6W»^r, Jfc««2 6 

^*5v^rsipii[Ai:jt«s*t, mmmA£x±<Dfrwtm7* 

-*CDA<z>£#Jt«»2 6d»e>ii!«ffiHi^;^tH^S*b 

£<, jt»»2 e^e>oia«ffta*^*!?^^ 2 

[0 0 3 6] ££-TN 2 7te¥-%Z&M/^*% 

>r^— ^2 8jc:j;orR(teUfcig2 (i) ic^-ry^ 

^±^Mf-^CDA(^B^irfli^i«^p ^ 

[0037] gqiffiAte0U*Ltf« 1000// \z.Wt&£ti 
T^£ 0 Lfc^ot, ^!>^2 7©fHR«li// 100 

0 /i^i-e&ofc^tttK^-^CDAoftSrllKW^W- 
SftbfeffUftffiCDADSr^brSst). £ e>Ms;tte\ # 

^fe*fefefflrart^fe(tss*ffiA«±<^^*ffl^i»» 

[0 0 3 8] XV^P 2 7td*5ttSfHftffiCDADtt|g 
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2 (j) td^i-cfc^t-^EW^/^fflraSt-CDAD 
0. CDAD.-W^^o 2 7{^*5tfSfHfe 

ftCDADtt7ivflHlB2 9{;i#^&£*VC, ^EM^ 

/v^mmtm—^^^>^<om2 (k) ^t^hu- 

[0 0 3 9] 7 sx^0lS2 9fc?^^S*bfcfl«ffl[CD 
AfcX-3<ffi«U EPfl/^/U^^[HlK2 5^J:oT^#> 
5e*fcfflmrtfcfe^*«^AK±^»»«<0»»-efc 

[0 0 4 0] *r-e, 9^01$ 2 9i£*5^T9s>^$ 
JlfctfSiCDADttr-^SS 1 t bTV t%tyl/$ 

Wry/»SS0C, 0 2 (1) f^-T^Y ^ 

-e^jftStbSo v t ^^>^^^^^^[h12S3 o 
20 ^ssi &&m£*ixm%s&ivlt7 s —# s s l 

[0041] ftm&t cn frt^mmz-^^xm 
f'-^^^Mifcii^jiastbr (^f^s2i) , 5>is: 

<S<^S2pffiA (// 1 0 0 0 //) WJ:<Z>±iBi«R"T?a>§7* 
— *»Sr#9:^ 2 7*5 ( fc£*7S/? 1 lE]R2 9(aoT# 
X (*<Ty^S 2 2), -7= — 10 0 u^tmxfo 

30 Sa^j&^S^s^ £*b (^75//S2 3) , "f—?$t 

a*// i o o //*ss-es>-5i2|5ij^stbyti#^ CNJtii 

13d B£JLL-eS>£ £ £;ft<5 (^-/^S 2 4) e 
[0 0 4 2] 7fix/S 2 3 f^l^T. 7*— // 1 
0 0 //*ffiT*^V>£¥fJ^^tt^£^^. ^f^S2 3 

ioBe^t. t*— ^*^// 200 //^w-efcs^^s^- 

xy^Stb (^7iy/S2 5) , 7-^^10 0£Jl± 

r^ot^o// 200 // 3tmx%>%> tWl£ £ fritz b% 

S 2 6) 0 

40 [0 0 4 3] **ry?S 2 5(d*5V^r, 7*— 2 

o o //*«-e?5:v^*ij3esixfc£#tt, ^fj//s2 5 
i^^T. 3 0 0 

(^X^^S 27) % 7 s — i?*^// 2 0 0// 

«Ji-es>oT3&^// 3 o o //*»-eS)St*]SS*ufc£ 

gfsCNJtfc*#?J9 dB^fcStiilS {^Tyf 
S 2 8) 0 7f^S 2 7i^V^T7 f — #SS^ S " 3 0 0 
/'*«^•CftV^^:ip]^Si^^^:&tt, S«CNJt«7 d B 
KTT?fcS£**b5 (^f^S2 9) o 
[0044] 7^— 1 0 

50 f CNtbfil 3 dB^±s 10 0^f-^ft<2 0 0© 
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»-&t*g{SCNJfcte#5l 1 d B. 2 0 0^r^f<3 
0 OCO»-&J*SfS CNJ£f*ft9 d B, 0 0 

[0 0 4 5] _biacDJ: 5t-LT##>*:gft CNJtfcK*3 
[0 0 4 6] 0 5ttJi!B<7)J:5^L,T*J^LfcSfSCN 

[0 0 4 7] 

^5JSift»*rT?#>*K llnlcO^^r-Y^^V^^J:^ VC 

<. -^r*fetL^ N AFCVtM^l>^18CDaiA 
T*S>5AFCCONT©SftHf U^o 
[0 0 4 8] L/c^oT, D/A^J&^l 4^X.fcL 
SBlif^ h^fbf- j;otvco 2 co«SJHjft»©^ 

// l/~^#*^y7nWLWM= (AFCVt«4 

1 8©tfiAAFCCONTXD) // T*&£ 0 
[0 0 4 9] ^CX\ gfsCNi^/SC^^-VV'^V' 

AFCVt«^!)yn8^ (^^t^-^^f -7 
^H*»«/D) roitJortttf ±v^;ii^/iS 0 K 

^ff^l-SSl^Tf*. D=4 5HzicK5tbTS>5o 
*£Jg:. mSi^-fi: 5 MSfS CNJ*aS7 d B, 9dB, 

lldB, 13dBcDt*^li. V tXplspXTyT' 
tKMtl2 2, 4 4, 8 8. 17 8tt^o 

[0 0 5 0] Vt^9y^^fy/ftS:2 2iLfc© 
te, 2 2 X4 5Hz-9 9 0HzTlkHz^^i'> 

Tyzf$k$;4 4 t L*:(£>te4 4X45Hz = 1980H 

— &U V t ^^^^f ^/JR*8 8 t Lfc©li8 8 
X45Hz = 3 9 6 0Hzt4 kHzOX^rtV-^ 

1 7 8 <b Vtz&fc 1 7 8 X4 5Hz = 7 9 2 0Hz 
[0 0 5 1] r Mi^± 1 . 5MH z <DCD^fti|Jl 
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y/HftSHl kHz, 2 k H z N 4kHz, 8kHz 
^T^^V^V^Ufc^te, 3 0 0 0®. 15 00 
EL 7 5 00, 3 7 5|§I^H^^fs'7lt* 

[0 0 5 2] r<£>J; {ggff CNlt<£> 

[0053] a*©*a»ais««j2:*3v^-cttg«cN 

20 ^[^iniafc^oT*^ < Ufc5c 

[0 0 5 4] V t ^ y ^ ^/WilHlK 3 0 i^I 

v^^^^^Scs s 0dS8E«S*tfc-r— ^/^e>. vt 

t^^W^SSO^ BI2 (1) (D9^^> 

3 1 frttitlistl&o 
[0 0 5 5] # 3 1 fCjo^Tf*, KBB^^^*^ 

IH^2 5^^m^f$tt^ig|2 (m) iOTt^n-K^ 

(A) ^?y^3 l^fetl/^^ 1 6tSfflSil5o 
[0 0 5 6] — tU^^17 fcteiSeffi^/KT y 
:/£*L*:U/D (A) «###^S*tT^5o Vn^, ^ 

T?fc5£1-*Ui. irv^^l 6. 1 7(C^^ttTV>5 
S YNC;&M6«fl)n?S>^ -fcl^* 1 6#3j:tJ*l 7M*5 
V^T, ^^rt^^f^ENA (A) *5j;tAJ/D 
40 (A) &m9l£tlX, AFCVt«4^!?^18i^ 

[0 0 5 7] AFCVtJ8t*!>y?18fft 

y^y^ENA (A) as#fcfcS;h,Tv^JHIllK 9 

uv?/</UX&U/D (A) fflf^S<3<*|«1^7^/ 

& 0 AFCVtM^^^isM^yMtW 

HtfcfcHEl& 8 frbmm £ tb/c^-rL ^ 9*f—9 £ ;&? Ju 
ff§£l 3 t^J:oT*fl*^iX^ 0 *H3M&1 3^^(75^^^ 

50 £*LT, VC0 2l«MJI»tEi Itft^^tlTV 
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c o 2 <D&mm$L»&»m $n& 0 

[oo5 8] u/d (a) m^m&mm^^y 

[0 0 5 9] rc7>£ 5^H^S*i/S«BBffl^-¥ y T<om 
iftftt* v c o 2 <7>fflfe*fM1W«ffi v t J: o TStJffli S ti 

£ 0 VC0 2^ffljBt»«J»«BEV H*D/A^tfc»l 4 

[0 0 6 0] 05I^LfcvU9y^^f y^ftirt 
JSj£»{;i± 1 k H z y h SrSFfe^irS - i: 

[0 0 6 1 ] — ffifflRM«m»llK8 0Jx.tfS 
9 , URttfcl C (D I +DQ) • (D I -DQ) • D I 

• dq] <E>si*srm\ 7\s— j^mm^i 2 A^m 

^j**tS«Pfll»]«-i|-«:gWT#»»fti3:, A* Six*: 
^-^/■O- Kff-^D I . DQ{cS<5<g<sm#^Ba«t 

iraWSi 3 Effete £*l&o ^vntiZi-x*), vco2*s 

£t>*9 0*#ffllelK3-»K^tt«tlHlKl->A/D*«l« 
4, 5 — As ~7 -Y As ^ 6 N 7 -*fitffiRIHftaillK 8 
-^JD»^1 3->D/A*»S§l 4->VC0 2^S*ftft 

[0 0 6 2] Wi7^}t h7S'^7^^t 

?^^^7*-^^|HlKl 5fc^ Mill ttffl»l7 

m t lt« bT^«ds«f8E0f ^ffi^iSfflrti^Ao T v ^ 
J£«£?tv\ 5p*SffidSfl(f8B0r5£ttlfflrt(-AoTV>-)Sv^ 
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— $ e n a (b) m^^mmcm^<T^/¥ 

(»T, Tsy^/^l>^SrU/Di:fclBi-) (B) 
[0 0 6 3] 1 7 ^fj;S YNCffttft 

^^16 i^*5V^T h 7 y ^^^7-? E N A (B) &m 
JRSjK 7t*5^TU/D (B) {f-^igtR 

&tlX, A F C V t 5£4* !? V ^ 1 8 5 Jit, A 

FCV tSSfefc^V^ 1 8M*3^T h?y^^7-? 
10 ENA (B) ^U/D (B) fg-g-^S<5 < jy ftl-T 5/ ^ 

[0064] AFCV t 1 8<£>#?V MS 

iffiffi»H«WlH]K8 Ad^^fflStufc^n.-^V^T* 

— ^tayraJMSi 3^<fcor*pW*ixr, 3^ 

k^ffi/jT*-***, D/AfMl4iaot7fP^ 
ff-^^^^tbT, VC0 2{cW»ffltffitT« 
«&SixTVCO2(^»fijaS£fR^S(HWSix5 0 

[0 0 6 5] £JLL©.fc hv yttlsP'T — ?±f$\B} 

Kl 5(CTWIB^tt^H&8BBf3t»Hrtt2:Ao-CU^St 
20 ^o7l/- i^lW/^HTV^ £ #^&^Tte. 

&nt>ti& 0 mmw-mmmmm^mM-A^x^^ 

^ fa^^f U ^i^7^y^7-^«^ 

[0 0 6 6] £JLh(Z> J: 5 (C*5SW<0*160— ^JStc^^ 
^7;^/^M(:fc5VC0 2 ^««&-t-S^3- — — > 

7^^^ fr— $ \r. X o r ttlBS^fi 1 ^ 5 0 
[0 0 6 7] ^rr*u£, ft*-5^W*S:icj:s*^9l 

e> > a5»s b: ra ^ *s 5 feffiKH t^fs c n it -e * * 

i«»»KIH^fev^Tttffiffi»i£tftHllilK8A^ 

*femmm^mfe^xftbfr#>\^ mmm>vttmi& 

[0 0 6 8] ^fc-^r N 7 1/^|^I«4U|l]i6T 
^-C#ftV\ Lfc^ot, CN It jRW^n 2 Oi2:*5 

50 ^H#^S«CNItSriW35»J-r*^it-«toT, i^SffCN 
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[0 0 6 9] Ztl\*^ feMtDffimifrm&mm^^^X 
[0 0 7 0] AFClZLZZX^vls—lslffflfflk 

K^^xmm-rm^ sYNcft«tfi 

^t-Ktfcot, V t %fyl'9*Ty?®LW8m i & 
3 fettle Sixfev tfs^>9^^rf9Li^f3^^9 

y^r-^ENA (a) fiAFC^yhp^vt^ 

[0 0 7 1] /£jo N U/D (A) J; 
V^<7^ft^fR£2v AFCVt»!)y^l8t 

T^Sl 1) 0 KJlO-X^^^^^^SWSbfeSffi 

CNitfc:S<5< v t^^y^r^/Sia^oti 
5) 0 rrt\ ^t^^s l 2*il8 4{^J:oTS||*ix 

Tl^£ 0 ^T5//S12, S13, SH^itFSlS 

Cx-^y^s 1 3) 0 
[0 0 7 2] S YNCiS-g-dSiaiBffi^^ofer tf^J: 
»9 N 1 6l3J:tf 1 Ttt^^t^^f-^E 

NA (A) *3j;tnj/D (A) fifflld^^^t^y 
^7-^ENA (B) *5«tt^U/D (B) fg-S§-{B9tt:$J 9 
tftA-fetvC, 7^t^^7-?ENA (A) *3J:U« 
U/D (A) ff^f*«fr£tK ^^v^^gjbfl^^ 
Jt*ixS 0 Ol^T\ ^{C h7^^y^ 

[0 0 7 3] WSac^gfSttt^fc^S^^r^V^^^ 
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ot§j|»^t^ft-yy^^ii5rH^* 
ffitt-r 5 - i ^r<t tj:/«cs 0 

[0 0 7 4] 

<t s#affi#^s«^*/><7>^ =¥ -t- v ~ v ^b#wit? 

[0 0 7 5] **W^A^S»2lg{S»*i: 

[ia 1 1 **?Boiiito5-jBiB^35^»si»f»ttaia«« 
[in 3] *»«(oiiifi©-»iiBfc^»s«**isge«i 

[HI 6] «*^«fi*iSg««co-»<o«*4:*"r^t2 
[fffoBW] 

1 ff^^lHlK 

2 VCO 

8 A f£f@gliSl&ttj[H]£g 

40 12A j*mm®f& 

1 3 #0^^ 

15 h =7 >y*^?*f-9'ft%Lm& 

1 6*Sj;tM 7 -fcri^* 
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